Travel for technology-dependent patients with respiratory disease F Smeets Before becoming disabled by lung disease most patients have lived a normal family, social, and professional life. While the disease progresses slowly the patient manages a "normal life" characterised by the slower pace of daily activities, the material constraints of medical treatment, the precautions necessary to cope with transportation, the practical need to rearrange living space, and the ever present signs of the disease -namely cough, expectoration, and dyspnoea on minimal physical exertion.'
Once patients become dependent on oxygen their lives change dramatically. The tubing links them to their oxygen source and symbolises the end of independence and the fulfilling of interpersonal relations. Travelling under such conditions seems completely unthinkable, primarily because of the technical difficulties involved. Nevertheless people with a respiratory handicap are still capable of travelling, providing they receive the necessary encouragement and advice.
Active participation in a pulmonary rehabilitation programme can enable patients to gradually regain self-confidence, merge their equipment with daily life, and improve their physical condition.2 In 1985 Burns' initiated a Caribbean cruise for oxygen-dependent respiratory patients and, since 1986, Belgium's "Association des Insuffisants Respiratoires" (AIR) has organised 20 medically supervised trips to various international destinations for more than 500 patients with chronic obstructive pulmonary disease (COPD), including some 30 oxygen-dependent individuals.4 Their mean forced expiratory volume in one second (FEVy) was one litre, with one third of the patients having a value between 500 ml and one litre. In theory, liquid oxygen is the only form of oxygen that truly frees the patient to move about, given the 7-8 hour supply contained in the portable reservoirs. Beyond this time span the patient must return to the oxygen source to "fill up" the portable system. If the patient is away from the liquid source for more than 7-8 hours an "economiser" nasal device can be used to increase the period of autonomy by some 40%.
Transporting liquid oxygen tanks by car is possible but the tank must be either tightly strapped to the back seat or, preferably, carried in the boot (trunk) of the car. A smaller tank is available that will fit more easily into the boot. A wooden frame should be used to immobilise the tank in the boot. Given the steady evaporation of the oxygen, the boot must be well ventilated by fitting an escape vent to allow the oxygen to escape. If the tank is placed in the passenger area, one Aircraft usually fly at altitudes of up to 12 500 metres (41 000 feet). All commercial airliners are pressurised so that the cabin pressure is higher than the outside atmospheric pressure.7 Most of the time the cabin is kept at a pressure equivalent to that at 1600-2500 metres (5000-8000 feet) above sea level (table) .
International aviation regulations recommend that aircraft flying at their maximum authorised altitudes should keep the cabin pressure equal to that at 8000 feet or 2438 metres.8 At a cabin pressure equivalent to the atmospheric pressure at 2500 metres the partial oxygen pressure (Pao2) of a normal, healthy passenger will drop to 65-68 mmHg,9 which still lies on the horizontal part of the oxyhaemoglobin dissociation curve, and saturation will drop 3-4%. In contrast, significant hypoxaemia and desaturation may develop in patients with chronic lung disease'0-2 as they often start with an ambient Pao2 near to the end of the horizontal part of the oxygen dissociation curve.
While firm data are scanty, medical aid was required for one in every 100000 passengers (one in 1900 flights) on Nomograms and various equations have been developed to estimate a patient's Pao2 value during a flight. Gong et all8 developed a formula that uses two variables -the ground Pao2 value and the altitude in feet -which is valid for altitudes from 5000 to 10000 feet (1500 to 3000 metres) (figure).
Gong et all8 have also developed a high altitude hypoxia simulation test (HAST) in which the potential passenger breathes a hypoxic mixture of gases corresponding to the altitude at which he will be flying. This enables the amount of oxygen that the patient will require during the flight to maintain an adequate Pao2 to be determined, as well as the cardiovascular and neuropsychological changes that the hypoxia may induce and the efficacy of supplemental oxygen. This test is particularly useful in the case of patients who are already hypercapnic.
In practice the Pao2 measured on the ground 21. remains the most reliable value for predicting the Pao2 at high altitudes and thus an inability to withstand altitude." 18 22-24 Despite the considerable arterial hypoxaemia at moderate altitudes in these patients, its clinical consequences are still uncertain.'6'8
PRACTICAL CONSIDERATIONS FOR THE PATIENTS
The request A request for inflight continuous oxygen during the entire flight must be submitted to the airline's medical department using the INCAD form (standard for all 120 affiliates of the International Air Transport Association) at least 48 hours before departure. This form is provided by the travel agent and must accompany the reservation. The form, filled in by the physician, includes information about the patient's itinerary, flights, specific medical data (diagnosis, prognosis, treatment, clinical state), and the oxygen needs: flow rate and amount of oxygen required. In estimating the oxygen needs one must allow for the flying altitude and possible take-off and landing delays. Adding 60 minutes would be a reasonable safety margin. The patient should always have a copy of his medical form available.
As there are no specific guidelines for inflight oxygen therapy,29 each airline company has its own regulations. Some companies limit the number of oxygen-dependent passengers they will take on the same flight.6 In addition, airlines are not obliged to take passengers requiring continuous oxygen. It is of vital importance to check on the day before the departure that the necessary steps have been taken to ensure that a sufficient amount of oxygen will be available during the flight.6 Patients should follow up on all arrangements to be sure that their needs are understood by everyone.
Cabin service While the medical departments of airlines are generally familiar with the problem of oxygendependent passengers, the flight attendants usually have only limited knowledge. They sometimes tend to seat such passengers at the back of the cabin in the smoking area! One must insist firmly on a seat in the forward, non-smoking section of the cabin, preferably an aisle seat near the toilets.
In no case may the patient use his own oxygen equipment on board.0 Portable reservoirs may be brought along empty, either as hand luggage or checked baggage. If the tank is taken along it, too, must be empty. Liquid oxygen is not allowed on aircraft.3132 Airline companies will usually supply oxygen cylinders which are strapped beneath the passenger's seat. While the large 3000 litre cylinders usually have metered valves allowing variable flow from 2 to 8 1/min, the small 300 litre cylinders have fixed flow rates of either 2 or 4 1/min.
The airline companies usually supply facemasks instead of nasal prongs. These masks are rather uncomfortable, especially when they have to be worn for several hours. Patients should take their own prongs with them, as well as tubing. There may be some problems fitting them to the oxygen bottles of the aircraft: a good pair of scissors, a pocket knife, and some extra connectors may be useful.
Ground service at the airport Airline companies cannot provide oxygen for ground use before boarding, after landing, and at any stopovers. If the patient can do without oxygen while checking in and boarding, there is no problem. For those who are totally dependent on oxygen it may be necessary to use the patient's own portable reservoir during boarding operations until entering the plane, at which point the security staff must take the equipment and return it to the check-in desk where a member of the patient's family can recover it.
If there are stopovers where the patient must get off or change flights, it will be necessary to prearrange (usually through the oxygen distributor) for someone to meet the flight with supplementary oxygen.
Cost of inflight oxygen therapy
Most airline companies charge a supplement for providing inflight oxygen that can range from 40 to 200 US dollars per flight. The service is usually billed for each flight rather than for the litres of oxygen actually used, which is why direct flights are preferable to connecting flights.
General recommendations
The patient must take on board all the medication that is likely to be needed during the flight, especially metered dose aerosols. A battery powered ultrasonic nebuliser may be useful during the flight. These are permitted providing they do not disturb the other passengers and no electrical interference with the plane's communications circuits is possible. 33 During the flight the patient should avoid overeating and drinking alcoholic beverages; it is important to keep well hydrated because of the relative dryness of the cabin air: the usual temperature is 20-220C and the relative humidity is low (10-12%), whereas the cabin air is renewed every three minutes. 34 It is prudent for an oxygen-dependent patient to be accompanied when flying by a companion or spouse who will be able to help if needed.
Cruises
The coastguard regulations regarding transport of liquid oxygen even for medical use are very strict. However, most shipping companies allow oxygen-dependent patients to travel with either their oxygen concentrators or a tank of liquid oxygen. When booking the patient must notify them of the permanent need for oxygen and each company will have to refer the matter to its own medical department, which will require a medical report specifying the diagnosis and oxygen needs. 3536 Cruises are particularly suitable for respiratory patients for there are no problems of altitude, pollen, or pollution likely to trigger bronchial spasms.
Travel for patients on mechanical ventilators There are currently an estimated 8000 patients worldwide using mechanical ventilators at home, a quarter of whom require treatment 24 hours a day. 37 France and the United States have the most experience in this area. The National Center for Home Mechanical Ventilation in the United States has enrolled over 350 patients to date,38 and ANTADIR in France39 monitors 2000 patients on mechanical ventilation.
The most frequent indications for their use are neuromuscular disorders, kyphoscoliosis, sometimes COPD, and sleep apnoea. The most frequently used equipment in Europe is the Monnal-D respirator. Patients are connected to the respirator by a tracheotomy or, more often, a noseclip or facemask. Some of these patients are also oxygen-dependent.
One might assume that only patients who make intermittent use of mechanical ventilation are likely to travel. However, only patients with kyphoscoliosis and sleep apnoea syndromes and COPD enjoy enough autonomy to be able to consider travelling when stabilised.
There is no information available on the number of patients receiving ventilation who travel. Their number will probably increase as more continuous positive airway pressure (CPAP) and BiPAP® systems are prescribed to treat sleep apnoea. Nevertheless, night ventilation remains a cumbersome treatment that the patient already finds difficult to accept at home. Travelling with this equipment will require much energy and courage.
Eurolung Assistance is a network for respiratory patients in Europe and has been in operation for two years. The 1991/92 directory4" lists not only medical departments directly involved in pulmonary rehabilitation and oxygen therapy, but also medical equipment and oxygen suppliers. The main oxygen distributors have their own international and worldwide distribution network and can supply the oxygen needs to a patient at the intended destination as long as they are active in that location. France has, in addition, a network of home care associations (ANTADIR) that patients can use when they travel.
Some travel companies and associations offer professionally supervised travel opportunities for people with respiratory insufficiency requiring 24 hour oxygen. In Europe the recent association of Wagons-Lits Travel, Vitalaire, the insurance company l'Europeenne, and the Association des Insuffisants Respiratoires has made it possible to handle all arrangements needed by these patients. "Life Unlimited" in Florida offers the same service.
When travelling abroad a special travel insurance is mandatory. In case of a road accident the insurance company will take charge of all the costs of the repatriation. In case a sudden unexpected disease is diagnosed, the hospital costs will also be covered. But what about an acute exacerbation of the underlying chronic obstructive pulmonary pathology? Often the condition of travel insurance will not cover any "pre-existing" disease, so a hospital stay for an acute exacerbation during the holiday may not be covered by the insurance. It is therefore very important for the patient to specify any pre-existing chronic pulmonary disease, particularly oxygen-dependent patients who are at greater risk. Not all insurance companies will cover this supplementary risk. 
Conclusions

